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Abstract 
Ongoing professional development for college teachers has been much emphasized.  However, previous research has seldom 
addressed college students’ perceptions of teachers’ knowledge. The purpose of this study was to develop an instrument that 
could be employed to evaluate college students’ perceptions of teachers’ PCK. According to the pilot test results, the four 
categories finally constructed were Subject Matter Knowledge (SMK), Instructional Representation and Strategies (IRS), 
Instructional Objects and Context (IOC), and Knowledge of Students’ Understanding (KSU). In the main study, seven items were 
generated under each category, making a total of 28 items in the questionnaire, and the instrument was administered to 172 
education college students. Results of analysis indicated that the instrument about teachers’ knowledge show satisfactory validity 
and reliability. The suggestions for application of the instrument in future research are also made. 
© 2009 Elsevier Ltd. 
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1. Introduction 
The notion of ongoing professional learning and development for college teachers has been much emphasized 
(Guskey, 1985; Fullan & Stiegelbauer, 1991; Johnson, 1993; Clarke & Hollingsworth, 2002; Garcia & Roblin, 
2008). The central focus of current professional development efforts aligns most closely with the change as growth 
in learning perspective. Within this perspective, change is identified with learning, and it is regarded as a natural and 
expected component of the professional activity of teachers and schools (Clarke & Hollingsworth, 1994). Many 
novice college teachers with doctoral degrees and a certain level of their subject matter knowledge were not able to 
be effective teachers (Clarke & Hollingsworth, 2002; Major & Palmer, 2006; Jang, 2008a). One of the reasons was 
that they did not need to get a Teacher’s Certificate to become primary and secondary school teachers (Jang, 2008a). 
Aside from the subject matter knowledge, they needed more pedagogical knowledge (Leinhardt & Smith, 1985; 
Hasweh, 1987; Lenze & Dinham, 1994). There are many ways for college teachers’ professional growth, such as 
researching, instructional observance and reflection, publication of reports and books, joining workshops to share 
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experiences with others, seminars, attending professional activities, journal reading, writing, curriculum designing, 
and peer activities (Lieberman, 1995; Ball, 1996; Cooney & Krainer, 1996; Sykes, 1996; Loucks-Horsely et al., 
2003; Dalgarno & Colgan, 2007). Nevertheless, promoting college teachers’ “Pedagogical Content Knowledge 
(PCK)” is the key point to advancing professional growth of teachers (Lenze & Dinham, 1994). 
It has also been reported that the success of college teaching depends not only on the teachers’ subject-matter 
knowledge but also on their personal understanding of students’ prior knowledge and learning difficulty (Grossman, 
1990; Lederman, Gess-Newsome & Latz, 1994). In addition, other factors of success include their own teaching 
methods and strategies, curriculum knowledge, educational situation, goal and value (Shulman, 1987). In particular, 
the college teachers’ pedagogical content knowledge is the main issue of the current college education revolution 
(Shulman, 1986, 1987). Shulman’s notion of PCK has attracted much attention and has been interpreted in different 
ways (Grossman, 1990; Geddis, Onslow, Beynon & Oesch, 1993). The foundation of science PCK is thought to be 
the amalgam of a teacher’s pedagogy and understanding of content such that it influences their teaching in ways that 
will best engender students’ learning for understanding. Initially, college teachers separate subject-matter knowledge 
from general pedagogical knowledge. These types of knowledge are, however, being integrated as a result of 
teaching experiences. By getting acquainted with the specific conceptions and ways, teachers may start to 
restructure their subject-matter knowledge into a form that enables productive communication with their students 
(Lederman, Gess-Newsome and Latz, 1994). According to Lederman, Gess-Newsome and Latz (1994), the 
development of PCK among science teachers is promoted by the constant use of subject-matter knowledge in 
different teaching situations. Many scholars suggest that PCK is developed through an integrative process rooted in 
classroom practice, and that PCK guides the teachers’ actions when dealing with a specific subject matter in the 
classroom. 
1.1. Purpose of the research 
Greater emphasis has been paid on the development and research of elementary and secondary teachers’ PCK 
(Grossman, 1990; Gess-Newsome & Lederman, 1993; Van Driel et al., 1998; Loughran, Mulhall & Berry, 2004; De 
Jong, Van Driel & Verloop, 2005; Dalgarno & Colgan, 2007). Some studies have even developed an instrument for 
examining students’ perceptions of secondary teachers’ knowledge (Tuan, Chang, Wang & Treagust, 2000). 
However, previous research on learning environments has seldom addressed college students’ perceptions of 
teachers. The purpose of this research was to develop an instrument for evaluating college students’ perceptions of 
teachers’ PCK in order to help college teachers understand better how they teach. 
2. Theoretical framework 
2.1. Pedagogical content knowledge 
The impact of constructivist epistemology seems to be important in PCK. As constructivism emphasizes the role 
of previous experience in knowledge construction processes, it is not surprising that teachers’ knowledge is studied 
in relation to their practice in research from this point of view. Shulman (1987) regarded PCK as the knowledge 
base for teaching. This knowledge base comprises seven categories, three of which are content-related (content 
knowledge, PCK, and curriculum knowledge). The other four categories refer to general pedagogy, learners and 
their characteristics, educational contexts, and educational purposes. PCK is concerned with the representation of 
concepts, pedagogical techniques, knowledge of what makes concepts difficult or easy to learn, knowledge of 
students’ prior knowledge, and theories of epistemology. It also involves knowledge of teaching strategies that 
incorporate appropriate conceptual representations in order to address learners’ difficulties and misconceptions and 
to foster meaningful understanding (Mishra & Koehler, 2006). 
Reynolds (1992) summarizes the literature on PCK in the following aspects: (1) teaching students through 
different skills and methods; (2) thinking about the content scope and sequence that needs to be covered; (3) 
understanding students’ previous conceptions, skills, knowledge and interests related to the particular topic; (4) 
using appropriate representation to introduce subject matter knowledge; (5) using different strategies to help 
students understand and become interested in a topic; (6) using appropriate evaluation methods to assess students’ 
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understanding of subject matter knowledge. Tuan (1996) further investigated the essence of PCK and suggested that 
the components of PCK include teachers’ understanding of subject matter knowledge, teachers’ methods, teaching 
representations, curriculum knowledge, assessment knowledge, knowledge of students’ understanding of the topics, 
and knowledge of the context of the learning environment (Tuan, Chang, Lee, Wang & Cheng, 2000). 
Grossman (1990) has tried to remedy this situation by distinguishing four general areas of teacher knowledge that 
can be seen as the cornerstones of the emerging work on professional knowledge for teaching: General pedagogical 
knowledge, knowledge of context, subject matter knowledge, and PCK. Within Grossman’s knowledge base for 
teaching, the general pedagogical knowledge is defined as knowledge concerning general principles of instructions, 
learning and learners, knowledge related to classroom management, and knowledge about the aims and purposes of 
education. Knowledge of context includes knowledge of school setting, for example culture, and knowledge of 
individual students (Van Dijk & Kattmann, 2007). PCK is a unique domain that is informed by other knowledge 
areas. There seems to be a reciprocal relationship between PCK and the foundational knowledge domains, subject 
matter, pedagogy, and context. The foundational knowledge domains inform PCK, which influences the teacher’s 
knowledge of the subject matter, pedagogy, and the context (Gess-Newsome, 1999). 
Major and Palmer (2006) used a qualitative study of faculty members participating in a university campus-wide 
problem-based learning initiative to examine the process of transforming faculty pedagogical content knowledge. 
They found that faculty existing knowledge and institutional intervention influenced new knowledge of faculty 
roles, student roles, disciplinary structures, and pedagogy. Teachers’ PCK is deeply personal, highly contextualized 
and influenced by teaching interaction and experience (Van Driel, Beijaard & Verloop, 2001; De Jong, Van Driel & 
Verloop, 2005; Van Dijk & Kattmann, 2007). Mulholland and Wallace (2005) suggested that science teachers’ 
pedagogical content knowledge requires the longitudinal development of experience as they develop from novices 
into experienced teachers. Certain studies also showed that a teacher well equipped with the subject-matter 
knowledge might be able to transfer his/her knowledge in an efficient way, making it easier for students to acquire 
knowledge (Carter & Doyle, 1987; Tobin & Garnett, 1988). The subject-matter structures of biology teachers were 
investigated during a year of professional teacher education (Gess-Newsome & Lederman, 1993). Their knowledge 
structures appeared to be mainly derived from the college science courses. While these structures were often vague 
and fragmented on entering teacher education, they developed toward more coherent and integrated views of 
biology during teacher education. 
2.2. Students’ perceptions of teachers’ knowledge 
Jang (in press) designed a peer coaching-based model for in-service science teachers’ PCK. Four science teachers 
and 123 secondary students took part in this study on the application of the developed PCK-RIER model (Research, 
Instruction, Evaluation, and Reflection). Students thought that science teachers had rich subject matter knowledge 
and often assessed knowledge of their understanding. However, science teachers had difficulty implementing 
representational repertoire and instructional strategies. Students’ perceptions and teachers’ reflection are the 
important factors of this model for developing science teachers’ PCK. It is recommended that this model should be 
adopted in teacher education to offer more opportunities for professional growth among science teachers. 
Knight and Waxman (1991) pointed out that although students’ perceptions might not be consistent with the 
reality generated by outside observers, they could present the range of reality for individual students and their peer 
in the classroom. Using students’ perceptions can enable researchers and teachers to appreciate the perceived 
instructional and environmental influences on students’ learning processes. According to Lloyd and Lloyd (1986), 
students expected teachers to provide a sense of how the constituent parts of a discipline fit together, to have rich 
and adequate subject matter knowledge, and to be able to teach this subject matter knowledge to their understanding 
level. 
Olson and Moore (1984) revealed that, from the students’ perspective, a good teacher knows the subject matter 
knowledge well, explains things clearly, makes the subject interesting, gives regular feedback, and gives extra help 
to students. Similarly, Turley (1994) found that students’ perceptions of effective teaching were a combination of 
method, context, student effort, and teacher commitment. Students considered those teachers who knew their 
subject, showed evidence of thoughtful planning, used appropriate teaching strategies, instructional and 
representational repertoires, and gave adequate structure and direction to effective teachers (Tuan, Chang, Wang & 
Treagust, 2000). In brief, research on students’ perceptions of teachers’ teaching revealed that students expect 
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teachers to have strong content knowledge, inferring that they were able to perceive whether teachers’ content 
knowledge was good or bad. Students also expected teachers to use effective instructional methods; in other words, 
they expected teachers to have good pedagogical content knowledge (Shulman, 1987). 
3. Research Methodology 
In order to explore college teachers’ understanding of PCK and actualities, we first designed a questionnaire on 
novice teachers’ PCK. The categories of questionnaire constructed from Shulman’s (1987) PCK. It comprised 15 
questions involved in three categories (instructional representation, strategies, and assessments of students’ prior 
knowledge), and each category had five questions. We conducted a pilot test on 16 novice teachers of PCK 
workshops at the beginning of the first semester of 2007 in order to examine their understanding of PCK. Moreover, 
we also selected 182 college students to join the test. After interviewing with some teachers and reviewing the 
suggestions from the Advancing Teachers’ Teaching Excellence Committee (ATTEC), we found many overlaps 
between instructional representation and strategies. On the other hand, most college teachers put emphasis on 
subject matter knowledge, and hence instructional context was neglected in this study. 
The four categories finally constructed were Subject Matter Knowledge (SMK), Instructional Representation and 
Strategies (IRS), Instructional Objects and Context (IOC), and Knowledge of Students’ Understanding (KSU) (See 
Appendix). Seven items were generated under each of the four categories as agreed by the researchers and team 
teachers; the instrument was also revised according to the suggestions from five experienced college teachers of the 
ATTEC. Once the conceptual framework for the instrument was established, the items should be easy for college 
students in Taiwan to comprehend. Each category of items should be meaningful from the students’ perspective. 
Subject Matter Knowledge (SMK) refers to students’ perceptions of the extent to which the teacher demonstrates 
a comprehension of the subject matter and ideas within the discipline. The construction process of content 
knowledge and entire structure and direction of subject knowledge are also included. Examples of items in this 
category are: 
a1. My teacher knows the content he/she is teaching. 
a7. My teacher knows the whole structure and direction of this subject matter knowledge. 
Instructional Representation and Strategies (IRS) refers to students’ perceptions of the extent which the teacher 
uses a representational repertoire including analogies, metaphors, examples, and explanations, and the teacher 
selects teaching strategies if benefit the content learning, including informational technology. Examples of items in 
this category are: 
b1. My teacher uses familiar examples to explain concepts related to the subject matter. 
b7. My teacher uses multimedia or technology (e.g. PowerPoint) to express the concept of subject. 
Instructional Objects and Context (IOC) comprises knowledge about the aims and process of education. IOC also 
includes the interactive atmosphere in the curriculum, teachers’ attitudes, knowledge related to classroom 
management, knowledge of school setting, and instructional values. 
c1. My teacher makes me understand clearly the objectives of this course. 
c6. My teacher copes with our classroom context appropriately. 
c7. My teacher’s teaching belief or value is active and aggressive. 
Knowledge of Students’ Understanding (KSU) refers to college students’ perceptions of the extent to which the 
teacher evaluates student understanding before and during interactive teaching, and at the end of lessons and units. 
Examples of items in this category are: 
d1. My teacher realizes students’ prior knowledge before the class. 
d7. My teacher’s tests help me realize the learning situation. 
3.1. Analysis of data 
The pilot study indicated that the survey yielded high reliability and validity results (Jang, 2008b) and some items 
from the original instrument were revised. The revised instrument representing college students’ opinions about 
their teacher’s PCK were divided into four main categories, namely SMK, IRS, IOC and KSU, consisting of seven 
items per category for a total of 28 items. The questionnaire survey employed in this research included one open-
ended question for students to comment on the course. Finally, participants of this study were students in the 
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College of Humanities and Education at the University. They took courses from the novice college teachers of 
participating in PCK workshops at the beginning of this semester. A total of 172 valid responses were collected. 
This research used the quantitative research method. Statistical analyses on the survey data were carried out. The 
survey adopted the Likert scales, with five points designed for students to express their opinions as follows: 
“Never”, “Seldom”, “Sometimes”, “Often”, and “Always” correspond respectively to 1 - 5 points according to 
students’ responses. Moreover, we also tested reliabilities and validities in connection with the questionnaire. For 
reliabilities, Cronbach’s alpha would be adopted to evaluate the internal consistency. On the other hand, factor 
analysis would be adopted to evaluate the constructed validities. 
4. Results and Discussion 
Table 1 shows the descriptive statistics of students’ responses to the four categories in the questionnaire including 
mean scores and standard deviation. Results obtained by ANOVA show significant differences (p = .000 < .05, F = 
46.757) among the four categories. The highest mean score is the SMK (M = 4.35, SD = 0.542), followed by the 
IRS (M = 4.28, SD =0.573) and the IOC (M = 4.23, SD = 0.634) with the score of the KSU (M = 3.99, SD = 0.828) 
being the lowest. All of them indicate that these items were investigating occur between ‘often’ and ‘always’. As 
seen in the table 1 results, students considered their teachers’ subject matter knowledge (SMK) rich and positive, but 
indicated that knowledge of students’ understanding (KSU) could be improved. 
Table 1. Descriptive Statistics of the College Students’ Responses for Four Categories
Category Items N Mean SD 
SMK 7 172 4.35 0.542 
IRS 7 172 4.28 0.573 
IOC 7 172 4.23 0.634 
KSU 7 172 4.00 0.664 
Furthermore, we also analyzed each item. Items with mean below 4 points included Q-b3 (My teacher’s teaching 
methods keep me interested in this subject), Q-d1 (My teacher realizes students’ prior knowledge before the class.), 
Q-d2 (My teacher knows student’s learning difficulties of this subject before the class.), and Q-d4 (My teacher’s 
tests evaluate my understanding of the subject.). The study showed that college students expressed that most of the 
teachers could not fully understand students’ difficulties and prior knowledge (KSU). The critical way to promote 
KSU was to make students become aware of their teachers’ understanding and pay attention to their learning 
difficulties. From students’ comments, it may be caused by teachers’ subjectivities, faster progress of the program, 
and too many assignments so that it affected teachers’ teaching results. Many students in a normal class were also a 
problem. We advised to adopt an e-learning method to make up for the insufficient interaction among students and 
college teachers. 
4.1. Reliabilities of the instrument 
In reliability of this instrument, we used Cronbach alpha values to evaluate its internal consistency. After statistic 
analyzing, the Cronbach’s alpha value of 28 items was 0.965, indicating that the questionnaire had a good internal 
consistency. Moreover, in “Item-Total Statistics” (Table 2)压the section of “Corrected Item-Total Correlation” 
revealed each corrected item not only presented a higher correlation (all correlation values were greater than 0.400) 
but also had a higher psychological homogeneity. Furthermore, from the section of “Cronbach’s alpha if item 
Deleted”, it meant: if we deleted one of the items, the Cronbach’s alpha values were almost the same, even smaller 
than items deleted. It followed from what had been said that the instrument had a higher consistency and reliability 
so that it was unnecessary to delete any item from the scale. 
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Table 2. Item-Total Statistics
Item 
Scale 
Mean if 
Item 
Deleted 
Scale 
Variance 
if Item 
Deleted 
Corrected 
Item-Total 
Correlation 
Cronbach's 
Alpha if 
Item 
Deleted 
Item 
Scale 
Mean if 
Item 
Deleted 
Scale 
Variance 
if Item 
Deleted 
Corrected 
Item-Total 
Correlation 
Cronbach's 
Alpha if 
Item 
Deleted 
a1 ˄˄ˆˁˆˌʳ ˅˅ˉˁˈ˃ˋʳ ˁˈˇˆʳ ˁˌˉˈʳ c1 ˄˄ˆˁˉˌʳ ˅˄ˌˁˉˇ˄ʳ ˁˊˆˊʳ ˁˌˉˇʳ
a2 ˄˄ˆˁˈ˄ʳ ˅˅ˆˁ˃˃˃ʳ ˁˉˊˇʳ ˁˌˉˇʳ c2 ˄˄ˆˁˊ˃ʳ ˅˄ˋˁˋˉˈʳ ˁˊˊ˃ʳ ˁˌˉˆʳ
a3 ˄˄ˆˁˈˋʳ ˅˅˅ˁˌˋ˅ʳ ˁˉˊˆʳ ˁˌˉˇʳ c3 ˄˄ˆˁˊˇʳ ˅˄ˉˁˊˈˉʳ ˁˋ˃ˆʳ ˁˌˉˆʳ
a4 ˄˄ˆˁˋ˄ʳ ˅˄ˊˁˋˊˈʳ ˁˊˊ˅ʳ ˁˌˉˆʳ c4 ˄˄ˆˁˌ˃ʳ ˅˄ˇˁˇˌ˅ʳ ˁˋ˅ˉʳ ˁˌˉˆʳ
a5 ˄˄ˆˁˊ˅ʳ ˅˅˃ˁ˅˃ˈʳ ˁˊˆˉʳ ˁˌˉˇʳ c5 ˄˄ˆˁˋˆʳ ˅˄ˊˁˈ˃˅ʳ ˁˉˉˆʳ ˁˌˉˇʳ
a6 ˄˄ˆˁˋˆʳ ˅˄ˋˁˌˋˆʳ ˁˉˇˌʳ ˁˌˉˇʳ c6 ˄˄ˆˁˋˋʳ ˅˄ˉˁˉˉˌʳ ˁˊˌˊʳ ˁˌˉˆʳ
a7 ˄˄ˆˁˈˉʳ ˅˅˄ˁ˅ˈˆʳ ˁˊ˅˄ʳ ˁˌˉˇʳ c7 ˄˄ˆˁˈˉʳ ˅˅˅ˁˊˈ˃ʳ ˁˉˈ˅ʳ ˁˌˉˇʳ
          
b1 ˄˄ˆˁˉˇʳ ˅˅˄ˁˈ˄ˋʳ ˁˉˇˌʳ ˁˌˉˇʳ d1 ˄˄ˆˁˌˌʳ ˅˄ˋˁˇ˃ˆʳ ˁˉˊˇʳ ˁˌˉˇʳ
b2 ˄˄ˆˁˋˆʳ ˅˄ˋˁˌˇˋʳ ˁˊ˅ˉʳ ˁˌˉˇʳ d2 ˄˄ˇˁ˄ˈʳ ˅˄ˊˁˆˈˆʳ ˁˊ˅ˉʳ ˁˌˉˇʳ
b3 ˄˄ˇˁ˃ˉʳ ˅˄ˇˁ˄ˋˇʳ ˁˊˇˈʳ ˁˌˉˇʳ d3 ˄˄ˆˁˌˇʳ ˅˄ˋˁ˅ˇ˅ʳ ˁˊ˅ˈʳ ˁˌˉˇʳ
b4 ˄˄ˆˁˊˉʳ ˅˄ˋˁ˄ˌˊʳ ˁˉˇˊʳ ˁˌˉˇʳ d4 ˄˄ˆˁˌˌʳ ˅˄ˊˁˆˈˊʳ ˁˊˇ˄ʳ ˁˌˉˆʳ
b5 ˄˄ˆˁˈˌʳ ˅˅˅ˁ˅˃ˋʳ ˁˉ˃ˊʳ ˁˌˉˇʳ d5 ˄˄ˆˁˌ˃ʳ ˅˄ˌˁˋˌ˄ʳ ˁˉˈ˄ʳ ˁˌˉˇʳ
b6 ˄˄ˆˁˋ˃ʳ ˅˄ˋˁˊˌˈʳ ˁˊˉˊʳ ˁˌˉˆʳ d6 ˄˄ˆˁˌˉʳ ˅˄ˊˁˋˈ˅ʳ ˁˉˉˊʳ ˁˌˉˇʳ
b7 ˄˄ˆˁ˅ˉʳ ˅˅ˊˁˊˇˊʳ ˁˇˋˇʳ ˁˌˉˈʳ d7 ˄˄ˆˁˌˊʳ ˅˄ˋˁˈˇˆʳ ˁˉˆˌʳ ˁˌˉˇʳ
* Item a1-a7 means question 1 – 7 of SMK, Item b1-b7 means question 1 – 7 of IRS, 
Item c1-c7 means question 1 – 7 of IOC, Item d1-d7 means question 1 – 7 of KSU. 
After exploring the item-total statistics, the factor analysis of 28 items would be the next in order to test the 
constructed validity. By factor analyzing, we tried to examine whether construction of this questionnaire were 
consistent to four perspectives of PCK we defined or not. Besides, we also checked the definitions and concepts of 
items which were involved in four categories were accurate or not. Finally, the questionnaire was formed so that we 
could use it to do the research and explore further. 
4.2. Validity 
The validity of the new instrument was confirmed in terms of its content and constructed validity. Content 
validity refers to the extend that the content of the items measure what is claimed to be measured (Anastasi, 1988; 
Zeller, 1994); in this case content validity was ascertained by responses during the process of developing the 
instrument, from college students and experienced college teachers. Additionally, the researchers in teachers’ 
pedagogical content knowledge areas provided comment and critical feedback. According to Zeller (1994), 
constructed validity focus on the assessment of whether a particular measure relates to the measures consistent with 
a theoretically anticipated way and this is usually done by factor analysis (Anastasi, 1988). Based on the factor 
loadings, the items in each category were deleted that had low item-scale correlations from the reliability section and 
had factor loadings less than 0.40. This study also corresponded with factor analysis: 1. Pilot questionnaire had cited 
some theories and references associated; 2. Items were clearly divided into few categories (perspectives); 3. All of 
the items were also defined clearly; and 4. All of the items were checked and revised by some experts (Wu, 2007).  
4.3. The factor analysis of four categories: SMK, IRS, IOC, and KSU 
In table 3, factor loadings of seven items in SMK were over 0.600 (ranging from 0.762 to 0.860), and the 
percentage of its total variance explained was 64.514%. For IRS, the factor loadings of its seven items were over 
0.600 (ranging from 0.625 to 0.819), and the percentage of its total variance explained was 57.031%. For IOC, the 
factor loadings of its seven items were over 0.600 (ranging from 0.745 to 0.885), and the percentage of its total 
variance explained was 67.659%. Finally, the factor loadings of seven items in KSU were over 0.600 (ranging from 
0.749 to 0.834), and the percentage of its total variance explained was 64.159%. It revealed that each category could 
explain the variance of items up to 36% at least, and all of items were retained. After factor analysis with four 
categories, the items of each category were confirmed approximately. If numbers of distributed items is appropriate, 
we had better to proceed testing internal consistency of four categories further. After re-testing that, we found the 
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Cronbach’s alpha value of four categories were still higher (ranging from .871 to .918). In other words, items of 
each category had a higher internal consistency. 
Table 3. Factor analysis of the 28-item instrument in four categories
Items SMK Items  IRS Items  IOC Items  KSU 
a3 .860 b2 .819 c3 .885 d3 .834 
a2 .847 b1 .785 c4 .881 d2 .818 
a7 .823 b4 .777 c2 .860 d1 .804 
a5 .809 b6 .775 c6 .857 d6 .804 
a4 .808 b3 .772 c1 .769 d7 .803 
a6 .739 b5 .719 c7 .747 d4 .792 
a1 .726 b7 .625 c5 .745 d5 .749 
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5. Conclusions 
The major contribution of this study was to develop an instrument that could be used to evaluate college students’ 
perceptions of teachers’ PCK. The findings differ from Major and Palmer (2006) where they used qualitative 
methods, such as interviews and course portfolios, to describe the process of existing and transforming faculty’s 
PCK. In our study, we adopted the quantitative way (survey) to analyze and realize the PCK that college faculty 
members (especially novice teachers) would have. The data analysis indicated that the questionnaire of this study 
had satisfactory validity and reliability. The uniqueness of the survey was that it was specifically related to college 
teachers’ knowledge within the particular teaching and learning context. This was important because research had 
shown college teachers’ knowledge influenced students’ perceptions of the learning environment. Tobin (1996) 
showed that teachers’ metaphors and beliefs influenced how they taught and implemented the curriculum and their 
level of content knowledge influenced whether or not students were taught for factual retention or for understanding. 
Tobin and Fraser (1990) also investigated the teaching characteristics of exemplary science teachers. These effective 
teachers used not only management strategies to sustain students’ engagement but also teaching strategies such as 
problem solving activities. Besides, they also provided concrete examples for abstract concepts, asked questions to 
increase students’ understanding, helped students to engage in both large or small group activities, and maintained 
favorable classroom learning environments. 
In this study, college students expressed that most teachers were insensible to students’ learning difficulties and 
their prior knowledge, which became the weak point of college teachers’ teaching. Concerning the teaching strategy, 
college teachers adopted inefficient teaching approach, which couldn’t stimulate students’ interests of learning for 
certain subject matter. The causes form students’ comments were teachers’ subjective attitude, their explanatory 
lecture in class, and the speedy procession of curriculum, which couldn’t match up with students’ learning status. 
The current questionnaire functioned as an instrument to help college teachers understand actively students’ reaction 
toward the procession of courses, improve the comprehension on students’ learning difficulties, further adopt proper 
and efficient teaching strategies and achieve a better performance in teaching. Through the reflective research and 
participation to the PCK workshops, college teachers would amend their teaching approaches and strategies, and 
further improve their ability in course design (Sykes, 1996; Loucks-Horsely et al., 2003; Dalgarno & Colgan, 2007). 
New perspective in further research was concerned about the implementation of the questionnaire as an 
instrument to investigate college teachers’ teaching results based on PCK. Participants were college teachers from 
different departments in the campus, not only from the College of Humanities and Education previously. Upon the 
analysis of the survey collected from university students’ feedback in class as well as the follow-up testing of 
reliability and validity of the collected questionnaire, college teachers’ auto-examination mechanism was established 
on the teaching performance and the efficiency related to PCK. The investigation of the questionnaire was planning 
to be implemented in the middle and the end of semester. Other data sources were collected from personal 
interviews with teachers, as well as from students’ feedback information, and further examined individual teacher’s 
improvement of PCK. Furthermore, it also could be designed a teaching or research model for college science 
teachers to develop their PCK (Jang, in press). The above mention helped to comprehend the interactive condition 
between college teachers and students in class, which constituted the substantial reference for the college curriculum 
design and instruction in the future. 
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Appendix A.  
Assessing Students’ Perceptions of College Teachers’ PCK 
Directions for students: 
This questionnaire contains five statements about teaching practices which could take place in this class. You will 
be asked how often each practice takes place. There are no "right" or "wrong" answers. Your opinion is what is 
wanted. Think about how well each statement describes what this class is like for you. You will be asked to describe 
freely your personal comments to the course in the end. Be sure to give an answer for all questions. 
Draw a circle around 
1.        if teaching practice takes place        Never 
2.        if teaching practice takes place        Seldom 
3.        if teaching practice takes place        Sometimes 
4.        if teaching practice takes place        Often 
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5.        if teaching practice takes place        Always 
A. SMK (Subject Matter Knowledge) C. IOC (Instructional Objective & Context)
1 My teacher knows the content he/she is teaching. 1 My teacher makes me clearly understand objectives of this 
course. 
2 My teacher explains clearly the content of the subject. 2 My teacher provides an appropriate interaction or good 
atmosphere. 
3 My teacher knows how theories or principles of the subject have been developed. 3 
My teacher pays attention to students’ reaction during class 
and adjusts his/her teaching attitude. 
4 My teacher selects the appropriate content for students. 4 My teacher creates a classroom circumstance to promote my interest for learning. 
5 My teacher knows the answers to questions that we ask about the subject. 5 My teacher prepares some additional teaching materials. 
6 My teacher explains the impact of subject matter on society. 6 My teacher copes with our classroom context appropriately.  
7 My teacher knows the whole structure and direction of this SMK. 7 
My teacher’s belief or value in teaching is active and 
aggressive. 
B. IRS (Instructional Representation & Strategies) D. KSU (Knowledge of Students’ Understanding)
1 My teacher uses appropriate examples to explain concepts 
related to subject matter. 1 My teacher realizes students’ prior knowledge before class. 
2 My teacher uses familiar analogies to explain concepts of 
subject matter. 2 
My teacher knows students’ learning difficulties of subject 
before class. 
3 My teacher’s teaching methods keep me interested in this 
subject. 3 My teacher’s questions evaluate my understanding of a topic. 
4 My teacher provides opportunities for me to express my views during class. 4 
My teacher’s assessment methods evaluate my understanding 
of the subject. 
5 My teacher uses demonstrations to help explaining the main 
concept. 5 
My teacher uses different approaches (questions, discussion, 
etc.) to find out whether I understand. 
6 My teacher uses a variety of teaching approaches to transform 
subject matter into comprehensible knowledge. 6 
My teacher’s assignments facilitate my understanding of the 
subject. 
7 My teacher uses multimedia or technology (e.g. PowerPoint) to express the concept of subject. 7 My teacher’s tests help me realize the learning situation. 
Comments: 
In this course, if you have any learning difficulty or opinion, please describe it as follows. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
Thanks for filling in this questionnaire 
